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Acronyms and Abbreviations 

 
CDPHE Colorado Department of Public Health and Environment 
COPC constituent of potential concern 
DOE U.S. Department of Energy  
EPA U.S. Environmental Protection Agency 
ft foot (feet) 
GCAP Ground Water Compliance Action Plan 
ICs institutional controls 
MCL maximum concentration limit 
mg/L milligram per liter 
NRC U.S. Nuclear Regulatory Commission 
RBC risk-based concentration 
RRM residual radioactive material 
SOWP Site Observational Work Plan 
UMTRA Uranium Mill Tailings Remedial Action (Project) 
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1.0 Introduction 

1.1 Purpose of Report 
 
The purpose of this Verification Monitoring Report is to evaluate ground water and surface water 
monitoring data collected at the Gunnison, Colorado, Uranium Mill Tailings Remedial Action 
(UMTRA) Project processing site since 2000 and to assess the status of the compliance strategy 
for ground water cleanup (Figure 1). Detailed information for the Gunnison site and water 
quality data through 1999 are found in the Final Site Observational Work Plan (SOWP) 
(DOE 2001a).  
 
1.2 Compliance Strategy 
 
The proposed compliance strategy for the Gunnison site is natural flushing in conjunction with 
continued ground water and surface water monitoring, and institutional controls (ICs) that would 
restrict access to contaminated ground water (DOE 2001b and 2002). Also, DOE and the State of 
Colorado constructed an alternate domestic water supply system in 1994 to service all existing 
ground water users in the area and some consideration for future users (Figure 2). This 
compliance strategy will be protective of human health and the environment. 
 
1.3 Site Status 
 
The SOWP (DOE 2001a) is complete and has been conditionally accepted by the U.S. Nuclear 
Regulatory Commission (NRC) and the Colorado Department of Public Health and Environment 
(CDPHE). The conditions are to install additional monitor wells in the network downgradient 
from the site and implement ICs in the affected area (NRC 2002) (Figure 2). The additional 
monitor wells are scheduled to be installed during fiscal year 2004. Discussions with Gunnison 
County officials and CDPHE regarding ICs are in progress. The Ground Water Compliance 
Action Plan (GCAP) will be revised when the above conditions are met and will be submitted to 
NRC for concurrence (DOE 2001b). The final Environmental Assessment (DOE 2002) and 
Finding of No Significant Impact have been completed and distributed. The annual verification 
monitoring proposed in the GCAP is currently being implemented and results for 2000 through 
2003 are presented in this report.  
 
 

2.0 Site Conditions 

2.1 Hydrogeology 
 
The Gunnison processing site is 0.5 mile southwest of the City of Gunnison, between the 
Gunnison River and Tomichi Creek, in Gunnison County, Colorado (Figure 1). Ground water 
occurs under unconfined conditions in the alluvial aquifer (uppermost aquifer) with an average 
depth to the water table of 5 feet (ft). The alluvium is composed of poorly sorted sediments 
ranging from clay-sized material through gravel, with cobbles and occasional boulders, and 
ranges in thickness from 70 to 130 ft. Ground water in the alluvial aquifer generally flows to 
the southwest with an average gradient of 0.005 ft/ft. Hydraulic conductivity ranges from 100 to 
170 ft/day. The average linear ground water velocity ranges from 1.9 to 3.2 ft/day. Ground water  
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Figure 1. Aerial Photograph of the Gunnison Area 
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in the alluvial aquifer system is recharged by ground water underflow, adjacent streams, 
precipitation, flood irrigation of the pasture downgradient from the site, and irrigation of the golf 
course and residential areas southwest of the site. Ground water is discharged naturally to 
adjacent streams, by evapotranspiration, and by the Valco, Inc. gravel pit dewatering operations 
south of the site.  
 
2.2 Ground Water Quality 
 
Ground water in the alluvial aquifer beneath and downgradient from the Gunnison site was 
contaminated by uranium processing activities. Uranium mill tailings and other residual 
radioactive material (RRM) were removed from the millsite from 1992 through 1995 and 
stabilized in a disposal cell 6 miles east of Gunnison. RRM beneath the site was cleaned up to 
just below the water table with some contaminated material left in place. Clean fill was placed 
above these areas to prevent radiation from emanating to the surface.  
 
Uranium is the primary constituent of potential concern (COPC) in ground water, with 
concentrations up to 0.769 milligrams per liter (mg/L) beneath the site, and exceeding the 
uranium maximum concentration limit (MCL) of 0.044 mg/L several thousand feet downgradient 
from the site boundary (Figure 3 and Appendix A). Concentrations of uranium in ground water 
below the MCL, but above background, extend approximately 7,000 ft downgradient from the 
site boundary and have migrated beneath the Gunnison River just beyond the confluence with 
Tomichi Creek. The zone of contamination attenuates and migrates deeper into the aquifer as it 
progresses laterally in a southwesterly direction.  
 
Manganese is also a COPC in ground water, with concentrations up to 11.4 mg/L beneath the site 
(Figure 4 and Appendix A). There is no MCL for manganese, but an acceptable human health 
risk-based concentration (RBC) is 1.7 mg/L (DOE 2001a). Manganese does not appear to be 
widespread in the aquifer and concentrations beneath the site are decreasing. Concentrations of 
manganese are above the RBC beneath and immediately downgradient from site. Concentrations 
are below the RBC in all other downgradient monitor wells. The presence of manganese in 
ground water in the area does not represent a risk to human health and the environment.  
 
2.3 Land and Water Use 
 
The former uranium-ore processing site is owned by Gunnison County. Adjacent properties are 
owned by Gunnison County; Valco, Inc.; and other private parties. Valco, Inc. is involved in 
commercial aggregate mining operations just south of the Gunnison site. Some of the adjacent 
area will possibly be subject to residential development in the near future. A domestic water 
supply system was constructed in 1994 to provide drinking water to potentially impacted users in 
the area (Figure 2).  
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 Figure 3. Distribution of Uranium at the Gunnison Site 
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 Figure 4. Distribution of Manganese at the Gunnison Site 
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3.0 Monitoring Program 

3.1 Monitoring Network 
 
The proposed monitoring network at the Gunnison processing site consists of 15 monitor wells 
(two of the wells are to be installed during fiscal year 2004), six surface water locations, and six 
domestic wells in the area (Figure 5 and Table 1). Uranium and manganese are the COPCs that 
will be analyzed during this period. Verification monitoring is to be performed annually for the 
first 5 years after NRC concurrence with the GCAP (revision in progress) to ascertain that 
natural flushing is progressing as predicted by ground water flow and transport modeling 
(DOE 2001b). Annual ground water and surface water monitoring as proposed in the GCAP was 
implemented in May 2000.  
 
3.2 Results of Monitoring Program 
 
Ground water and surface water analytical results through October 1999 are discussed in the 
SOWP (DOE 2001a). Only concentrations of uranium and manganese in ground water and 
surface water are discussed in this report since they are the COPCs. Concentration versus time 
plots for uranium and manganese in DOE monitor wells, domestic wells, and surface water, from 
1997 (post-remedial action) through 2003, are shown in Figures 6 through 11, respectively. The 
alluvial aquifer has been divided into three zones: (1) shallow zone from 10 to 15 ft, 
(2) intermediate zone from 35 to 60 ft, and (3) deep zone from 90 to 100 ft (Table 1). Analytical 
data for uranium and manganese in ground water in DOE monitor wells and domestic wells, and 
surface water, from 2000 through 2003 are provided in Appendices A through C, respectively. 
 
DOE Monitor Wells 
 
Concentrations of uranium in ground water in the shallow zone beneath the site (0006 and 0012) 
are still above the MCL of 0.044 mg/L. Even though concentrations have increased slightly since 
2002, the overall trend still indicates that natural flushing in the alluvial aquifer is progressing as 
predicted (Figure 6). Concentrations of uranium in ground water in the intermediate zone 
beneath the site (0106 and 0112) remain at or below background levels. Uranium concentrations 
in ground water just off the southwest corner of the site are deeper in the alluvium, with levels 
below the MCL in the shallow zone (0013) and above the MCL in the intermediate zone (0113). 
Concentrations are below the MCL and decreasing in monitor wells 0126 (intermediate zone) 
and 0127 (deep zone), with concentrations slightly more elevated in the deep zone. 
Concentrations are above the MCL in well 0183 in the deep zone and are decreasing slightly. 
Concentrations are less than the MCL, but also decreasing in monitor well 0188 (intermediate 
zone), and are relatively constant in well 0189 (deep zone). Concentrations are less than the 
MCL and slowly rising in wells 0160 (intermediate zone) and 0161 (deep zone) across the 
Gunnison River. This pattern of concentration intensity and distribution shows that uranium in 
ground water is migrating deeper in the alluvial sequence while progressing downgradient from 
the site, as predicted.  
 
Concentrations of manganese beneath the site are above the RBC of 1.7 mg/L in the intermediate 
zone, with concentrations below the RBC in the shallow zone. All exceedences of the RBC are 
beneath or immediately adjacent to the south end of the site. Concentrations are generally 
decreasing over time. 
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Figure 5. Ground Water and Surface Water Monitoring Locations at the Gunnison Site 
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Table 1. Ground Water and Surface Water Monitoring at the Gunnison Site 
 

Monitor 
Well 

Aquifer 
Zone 

Screened 
Interval (ft) Location 

Rationale 
(Uranium) 

 
Ground Water 

GUN-006 Shallow 10–15 On site Hot spot 

GUN-106 Intermediate 34–39 On site Background 

GUN-012 Shallow 10–15 On site Hot spot 

GUN-112 Intermediate 40–45 On site Background 

GUN-013 Shallow 11–16 Just off site Above MCL 

GUN-113 Intermediate 41–46 Just off site Above MCL 

GUN-126 Intermediate 54–59 Downgradient Below MCL 

GUN-127 Deep 94–99 Downgradient Below MCL 

GUN-062 a Intermediate 50–55 Downgradient South edge of plume 

GUN-063 a Deep 95–100 Downgradient South edge of plume 

GUN-183 Deep 93–98 Beneath golf course Above MCL 

GUN-188 Intermediate 53–58 West of Gunnison River Above background 

GUN-189 Deep 93–98 West of Gunnison River Above background 

GUN-160 Intermediate 51–56 West of Gunnison River Above background 

GUN-161 Deep 93–98 West of Gunnison River Above background 

Surface Water 
GUN-247   Gunnison River Downstream 

GUN-248   Tomichi Creek Near Valco gravel pit 

GUN-777   Tomichi Creek Downstream 

GUN-780   Valco gravel pit Above MCL 

GUN-792   Gunnison River Upstream 

GUN-795   Gunnison River Downstream 

Domestic Wells 
GUN-468 Shallow Unknown East of Gunnison River Buffer zone 

GUN-469 Shallow Unknown West of Gunnison River Buffer zone 

GUN-665 Shallow Unknown West of Gunnison River Buffer zone 

GUN-667 Shallow Unknown West of Gunnison River Buffer zone 

GUN-680 b  Shallow Unknown West of Gunnison River Buffer zone 

GUN-683 Shallow Unknown West of Gunnison River Buffer zone 

GUN-685 Shallow Unknown West of Gunnison River Buffer zone 
aMonitor wells to be installed in Fiscal Year 2004. 
bWell no longer used -- sampling will be discontinued.  
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Figure 6. Uranium Concentrations in Ground Water in DOE Monitor Wells at the Gunnison Site 
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Figure 7. Manganese Concentrations in Ground Water for DOE Monitor Wells at the Gunnison Site 
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Figure 8. Uranium Concentrations in Ground Water in Domestic Wells at the Gunnison Site 

 
 

 
Figure 9. Manganese Concentrations in Ground Water in Domestic Wells at the Gunnison Site 
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Figure 10. Uranium Concentrations in Surface Water at the Gunnison Site 

 
 

 
 

Figure 11. Manganese Concentrations in Surface Water at the Gunnison Site 
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Domestic Wells 
 
Concentrations of uranium in ground water in the domestic buffer zone wells downgradient from 
the site are well below the MCL of 0.044 mg/L and below the action level set by CDPHE of 
0.020 mg/L. Concentrations of uranium in the agricultural well (0468) are well below the 
CDPHE action level of 0.200 mg/L. Ground water was sampled during 2002 and 2003 in three 
new domestic wells (0080, 0081, and 0082) installed just southeast of Tomichi Creek in the 
proposed Tomichi Creek Preserve subdivision. The wells were approximately 44 ft deep and the 
open interval in the casing was unknown. Concentrations of uranium in ground water in the three 
wells during 2003 ranged from 0.002 to 0.0155 mg/L, with the maximum below the CDPHE 
action level of 0.020 mg/L for domestic wells. Since the uranium concentration in ground water 
in one of the wells (0082) was slightly above the upper range of background (0.0085 mg/L) 
(DOE 1996) during 2003, it will be sampled again in 2004. If concentrations continue to be 
elevated above background, ground water flow paths in the vicinity of Tomichi Creek will be 
further investigated.  
 
Concentrations of manganese in ground water are well below the RBC of 1.7 mg/L. 
 
Surface Water 
 
Concentrations of uranium in surface water in the Gunnison River during 2003 were at or below 
0.001 mg/L, indicating no site-related contamination in the river. Concentrations of uranium in 
surface water in the Valco, Inc. pond increased during 2002, but decreased during 2003 to below 
the MCL. Variable concentrations of uranium in surface water in the pit are expected since it is 
recharged by contaminated ground water. Concentrations vary because of the area and depth of 
pumping, the rate of discharge, and seasonal interactions between ground water and surface 
water. Concentrations of uranium in Tomichi Creek approximately 1,500 ft downstream from the 
Valco, Inc. pond discharge point (0248) were above background during 2002, but below 
background levels during 2003. This variation is probably a result of elevated concentrations 
discharging from the pond and a lower volume of water and flow rate in Tomichi Creek during 
2002. Concentrations farther down Tomichi Creek, before the confluence with the Gunnison 
River, are below background levels.  
 
Concentrations of manganese in surface water are well below the RBC of 1.7 mg/L. 
 
 

4.0 Conclusions 

Concentrations of uranium and manganese in ground water beneath the Gunnison site are still 
above the relevant MCLs and RBCs, but are generally decreasing with time as predicted, 
indicating that natural flushing is occurring in the alluvial aquifer (Figures 6 and 7). 
Concentrations of uranium in ground water downgradient from the site and deeper in the alluvial 
aquifer in some areas are increasing, as expected, as the plume migrates downgradient.  
 
Concentrations of COPCs in ground water in the domestic wells are below the MCL and CDPHE 
action levels for uranium, and below the RBC for manganese (Figures 8 and 9).  
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Concentrations of uranium in surface water of the Gunnison River are at or below 0.001 mg/L, 
indicating no site-related contamination of the river (Figure 10). Concentrations of uranium in 
surface water in the Valco, Inc. pond are variable, which is expected since the pit is recharged by 
contaminated ground water. Based on a risk assessment in the SOWP, there is no unacceptable 
risk to human health at these levels (DOE 2001a). Concentrations are slightly elevated above 
background in parts of Tomichi Creek because of the discharge of contaminated water from the 
Valco, Inc. pond. Concentrations of manganese in surface water are less than 0.2 mg/L 
(Figure 11).  
 
Comparison of uranium concentrations in ground water just off the southwest corner of the site 
in the intermediate zone in the alluvial aquifer predicted by ground water flow and transport 
modeling, versus actual concentrations determined by analysis of ground water samples from 
monitor well 0113, are shown in Figure 12.  
 
Verification monitoring of COPCs in ground water in the alluvial aquifer and surface water in 
the vicinity of the Gunnison site will continue on an annual basis to assess the progress of natural 
flushing (Figure 5 and Table 1). An update to this report will be compiled after ground water and 
surface water monitoring in May 2004.  
 

 
Figure 12. Uranium Concentration—Monitor Well 0113 
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Appendix A 
 

Ground Water Quality Data by Parameter for DOE Monitor Wells 
 













 

 

Appendix B 
 

Ground Water Quality Data by Parameter for Domestic Wells 
 
 









 

 

 
 
 

Appendix C 
 

Surface Water Quality Data by Parameter 
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